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ABSTRACT 30 
Research of the effects of application of powder and liquid probiotic on the growth 31 
performance of Vannamei shrimp (Litopenaeus vannamei) was carried out in Minaloka Jaya shrimp 32 
ponds, Grabag District, Purwerojo Regency, Central Java. The purpose of this research was to 33 
evaluate powder and liquid probiotics toward white shrimp growth performance.  The shrimps were 34 
cultivated for 60 days, with three probiotic treatments being used, were commercial liquid 35 
probiotics, dosage 10 ml/kg feed,   powder probiotics,  dosage 10 g /kg feed and liquid probiotic, 10 36 
ml/kg feed. Each probiotic spread over 150,000 vannamei shrimps which cultured in the semi-37 
intensive system, and feeding given four times a day. Probiotics in powder and liquid contain 38 
Lactobacillus fermentum, L. acidophilus, L. plantarum, L. curvatus, Bacillus licheniformis, B. 39 
subtilis, and B. polimyxa. B. megaterium,B. Coagulans, Pseudomonas putida,  Nitrosomonas 40 
sp.,and Nitrobacter sp.  The research used Randomized Block Design (RBD) with three treatments 41 
and five replications.  Data were analyzed using analysis of variance with a 95% confidence level 42 
and   Duncan’s Multiple Range Test. Growth of performance was evaluated by specific growth rate 43 
(SGR), body length absolute, absolute biomass, and feed conversion ratio (FCR). The results 44 
showed that the application of probiotics in powder and liquid could increased growth yield. 45 
However that the powder probiotic had better growth performance than commercial liquid 46 
probiotics and liquid probiotics. Powder probiotics showed the best results with a specific growth 47 
rate of 8.18%, body length absolute of 9.68 cm and absolute biomass of 6.78 g, and feed conversion 48 
ratio of 1.93.     49 
 50 
Keywords: liquid probiotic, powder  probiotic, white shrimp performance 51 
 52 
INTRODUCTION 53 
The aquaculture industry is one of industries which has contributed to the greatest economic 54 
value for Indonesia. According to data of the Food and Agriculture Organization (FAO) in 2016,   55 
Indonesia is one of the countries that has the second largest water production in the world, after 56 
China.  This fact is supported by statistical data of the Central Bureau of Statistics (BPS) of 57 
Indonesia in 2015  that also explained the aquaculture production of Indonesia  increased every year 58 
(BPS 2015). 59 
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One of the leading commodities for brackish water fisheries is white shrimp farming (Litopenaeus 60 
vannamei) which is used as export commodity. According to Asia Pacific Aquaculture (2015), the 61 
production of white shrimps in Indonesia occupied the second position in the United States shrimp 62 
market with the amount of 504,000 Metric Ton (MT). White shrimps have benefits compared to 63 
tiger shrimps,  being higher use of stocking density, so they will produce greater production, be 64 
easy to cultivate, and have rapid growth. 65 
Very highly stocking density use will cause the accumulation of residual organic material 66 
feed and metabolism in the bottom of the waters, high waste accumulation increases the 67 
concentration of various toxic compounds and results in changes in water quality and further 68 
increases the growth of opportunistic pathogens and it can disrupt the life of white shrimps (Gao et 69 
al., 2016). According to  Gao et al., (2016), high stocking densities would result in unfavorable 70 
growth, low survival rate, low production, poor water quality, and the emergence of pathogen 71 
outbreaks. Therefore probiotics are needed which can work directly on hosts and microbes that 72 
work to degrade leftover feed that is not consumed to improve pond water quality. In shrimp 73 
aquaculture, probiotics are mainly considered as a disease control agent, because probiotics have 74 
been shown to inhibit the growth and proliferation of pathogens, and also stimulate the dominance 75 
of microbiota that benefits the host. Probiotics influence growth, nutritional status, and the quality 76 
of the rearing environment (Lazado et al., 2015).  77 
Probiotics are defined as living microorganisms, which, when administered in sufficient 78 
quantities, will provide health benefits to their host. Probiotics serve to improve the balance of the 79 
microbes in the digestive tract of shrimps and can increase the nutritional value of feed and nutrient 80 
absorption rate that allows shrimps to achieve maximum growth (Fijan 2014). Probiotic bacteria 81 
produce lactic acid and organic acids, reduce the pH environment, and try to prevent the growth of 82 
many bacteria. These bacteria produce antimicrobial compounds such as bacteriocin which can be 83 
used as natural preservatives (Karami et al.,  2017). Application of combination probiotics 84 
composed of Bacillus sp., Nitrosomonas sp., Nitrobacter sp. and Lactobacillus to Penaeus 85 
vannamei ponds produced to the mitigation of nitrogen and phosphate pollution in ponds as shown 86 
by the reduction of total phosphorus, total inorganic phosphorus, total nitrogen and total organic 87 
carbon (Lazado et al., 2015). Also, Lactobacillus produces antibacterial compounds and increases 88 
resistance to attack by pathogens Vibrio sp. (Sivakumar et al., 2012).  89 
In the present time the probiotics used in various ponds are commercial liquid probiotic   90 
preparation, the popular one is EM-4. Probiotics in liquid form are less efficient in terms of expired 91 
stability, storage or packaging, besides the possibility of   greater overgrowth of other bacteria   92 
compared to powder form (Govender et al, 2013).  In addition, it is less practical, especially in 93 
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remote areas or inter-island. Therefore, powder probiotic preparation is required to solve the 94 
transportation problem.  95 
The coating is one way to protect and delivery of probiotics. Encapsulated in polyalcohols 96 
of glycerine, sorbitol, mannitol, and prebiotic oligosaccharides inulin, starch and dextrin were 97 
effective in the protection of probiotic bacteria during freeze-drying with little change in bacterial 98 
cell counts when the bacteria were stored at 4 ° C for five months. Also, probiotics such as have 99 
ideal moisture between 2.8-5.6%. While microencapsulation using polysaccharide or protein-based 100 
systems is far more effective in the protection of bacteria during freeze-drying and storage as 101 
compared to traditional cryo-protection. Polysaccharides, used as prebiotics that protects the 102 
probiotic delivered bacteria and produces a synbiotic formulation (Govender et al., 2013).  103 
The provision of powder or encapsulated forms probiotics, which have been widely 104 
developed and utilized commercially, is by Spray drying technique using Spray Dryer. In this study, 105 
maltodextrin was used as an encapsulation material, because maltodextrin is a source of 106 
oligosaccharides for the growth of probiotic bacteria that can facilitate the process of feed nutrient 107 
degradation that takes place in the digestive tract of shrimp (Andriani et al, 2017).  108 
Probiotics application is expected to increase the growth of white shrimps, therefore, it is 109 
necessary to  conduct research about the effect of giving liquid and powder probiotics ,    and setting 110 
probiotic preparations that can improve the growth performance of white shrimps in intensive 111 
ponds. 112 
 113 
MATERIALS AND METHODS 114 
The research was conducted for three months from October 5 to December 16, 2017,   in 115 
Minaloka Jaya shrimp pond, Shrimp Club Indonesia (SCI) Grabag Subdistrict, Purwerojo District, 116 
Central Java. 117 
The materials used in this research included: a) White prunes PL-9 with length of 7.57 ± 0.8 118 
mm and weight of 70 ± 0.02 mg obtained from PT. Suri Tani Pemuka Hatchery Unit Indramayu; b) 119 
Shrimp feed in the form of starter and grower pellets with the brand of ‘Pakan Udang’; c) 120 
Commercial probiotics (EM-4), (Powder and liquid probiotic preparations prepared by Laboratory 121 
of Microbiology, Universitas Padjadjaran). The laboratorium of Microbiology Universitas 122 
Padjadjaran produces probiotics is composed of L. fermentum, L. acidophilus, L. plantarum, L. 123 
curvatus, B. licheniformis, B. subtilis, and B. polimyxa, B. Coagulans, B. megaterium, 124 
Pseudomonas putida,  Nitrosomonas sp., and Nitrobacter sp. Probiotics are prepared in the lab. 125 
microbiology with a cell density of 10 x 1010 cfu /g. 126 
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The instruments used in this research were a refractometer  to measure the salinity of pond 127 
waters, pH meter of Lutron brand with type of PH-201 accuracy of 0.1, to measure water pH in the 128 
farm pond maintenance, DO meter of Hanna brand, type of HI 9146 (0.1 mg/l) to measure dissolved 129 
oxygen, mercury thermometers to measure the temperature of the ponds, the analytical scale (0.01 130 
gram) to measure the white shrimp weight, calipers (0.1 mm) to measure the length of the white 131 
shrimp, screen to pick up white shrimp and digital cameras  to document  every research activity. 132 
This research was experimental with Randomized Block Design (RBD) consisting of 3 133 
treatments and 5 replications.  Pond plots for commercial probiotic applications, liquid probiotics 134 
and powder probiotics were used as treatment groups.   135 
 136 
Procedures 137 
The research was conducted for 60 days using three ponds, each   of which  used a different 138 
treatment. The treatments were plotted as follow: A (area of 0.15 ha), plot treatment B (area 0.18 139 
ha), and treatment plot C (area of 0.18 ha) with stocking density each 150,000 white shrimps per 140 
pond plot. Vannamei shrimp cultivation is carried out using a semi-intensive system, which has a 141 
maximum area of 1 ha per plot, water depth of 80-100 cm and uses a water mill for aeration. 142 
Feeding was adjusted to the feeding rate (FR), which is 15% of the weight of the vanamei shrimp 143 
biomass. The feed dose given follows shrimp growth and is calculated once every week. Probiotic 144 
applications from each treatment are: 145 
1. Liquid commercial probiotics (EM-4) mixed with feed at the beginning of stocking until 146 
harvest is used as much as 10 ml/kg of feed. Probiotics applied to the water media used a dose 147 
of 900 m/ 0.15 ha at the beginning of stocking, then when the shrimp was 30 days old until the 148 
harvest was used the treatment was 2.4 liters / 0.15 ha.  149 
2. Liquid probiotics which are produced independently are applied from the beginning of the 150 
stocking until the harvest is used as much as 10 ml/kg of feed. Probiotics applied to the waters 151 
used a dose of 5.5 liters / 0.18 ha at the beginning of stocking, then when the shrimp was 30 152 
days old until the harvest was used the dose was 2.5 liters / 0.18 ha.  153 
3. Probiotic powder mixed with feed at the beginning of stocking until yield is used as many as 10 154 
g / kg of feed and applied to the waters as much as 5 kg / 0.18 ha at the beginning of stocking, 155 
then the dose is 2 kg / 0.18 ha when the shrimp is 30 days old until harvest. 156 
Measurement of shrimp growth parameters is done once a week; each treatment took 3-5 vanamei 157 
shrimp at five sampling points.  158 
Measurement of shrimp growth parameters was done once a week; in each treatment 3-5 159 
white shrimps were taken in five sampling points using the screen, then   the length and weight 160 
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were measured using calipers and analytical scale. The calculation of feed conversion ratio (FCR) 161 
was performed at the end of the study. 162 
Parameters observed include: 163 
1. Specific Growth Rate (Effendie 1997)  164 
G = 
(lnWt − lnWo)
t
 X 100%         (1) 165 
Explanation : 166 
G = Growth rate  (%) 167 
Wt = Average of fish daily weight at the end of the research (g) 168 
Wo = Average of fish daily weight at the beginning of the research (g) 169 
t = Duration of observation (day) 170 
2. Absolute Length Growth (Effendie 1997) 171 
L = Lt- Lo           (2) 172 
Explanation : 173 
L = Absolute length growth (cm) 174 
Lt = Average of individuals length at the time refers to t (cm) 175 
Lo = Average of individuals length in the beginning of the research (cm) 176 
3. Absolute Biomass (Effendie 1997) 177 
W = Wt – Wo           (3) 178 
Explanation : 179 
W = Absolute growth (g) 180 
Wt = Biomass weight at the end of the research (g) 181 
Wo = Biomass weight at the beginning of the research 182 
4. Feed Conversion Ratio (WWF-Indonesia 2014) 183 
FCR =  
Amount of feed
Biomass 
          (4) 184 
The parameters of this research supported the water quality measurement including DO, pH, 185 
temperature and salinity performed once a week, and ammonia measurement  done every two 186 
weeks. 187 
 188 
Data Analysis 189 
Data were analyzed using analysis of variance with 95% confidence level and   Duncan’s 190 
Multiple Range Test. 191 
 192 
 193 
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RESULTS AND DISCUSSION 194 
Specific Growth Rate of White Shrimps  195 
The growth rate is one of the critical parameters for vannamei shrimp cultivation. The 196 
success and effectiveness of maintenance time in aquaculture is obtained by evaluating the growth 197 
rate of shrimp. Several factors influence the growth rate of shrimp, namely the effectiveness of 198 
maintenance time, the effectiveness of feeding, controlling the disease and controlling the 199 
conditions and control of the cultivation environment i.e Dissolved Oxygen (DO), carbondioxyde 200 
(CO2), temperature, and salinity (Susilowati et al, 2018). 201 
ANOVA test for data of specific growth rate of vanamei shrimp shows that the data is 202 
normal and homogeneously distributed. The results of the variance analysis showed that the 203 
treatment is given had a significant effect (p <0.05) on the specific growth rate of shrimp. 204 
Significant differences were then tested using Duncan's Multiple Range Test (DMRT). The DMRT 205 
results showed that commercial probiotics gave different specific growth rates to the treatment of 206 
liquid and powder preparations probiotics.  207 
 208 
 209 
Figure 1 Specific growth rate of Vannamei by the administration of commercial. liquid and powder 210 
probiotic on feed 211 
 212 
Note: Average values followed by unequal letters showing significant differences (p <0.05) 213 
Figure 1 shows the value of spesific growth rate of white shrimps with commercial, liquid 214 
and powder probiotic treatments wich were 8.03%, 8.07% and 8.18%, respectively for 56 days of 215 
cultivation. The probiotic powder application produces the highest spesific  growth rate of 8.18%. 216 
These results were higher than those of Swapna et al. (2015), providing specific growth rate of 217 
white shrimps of 4.32% with the administration of powder probiotic Bacillus licheniformis (10x109 218 
CFU/kg) and Lactobacillus rhamnosus (8x109 CFU/kg)) in the feed. According to Sandeepa et al. 219 
8.03±0.04b 8.07±0.05
a
8.18±0.11a
6.00
6.50
7.00
7.50
8.00
8.50
Liquid (Commercial) Liquid Powder
S
G
R
 (
%
)
Probiotic Preparations
 8 
 
 
(2015) the spesific growth rate of white shrimps with the application of probiotics Lactobacillus sp. 220 
as much as 10% in feed yielded a daily growth rate of 7.16%. 221 
The high specific growth rate in this treatment due to powder probiotic dosage or 222 
encapsulated probiotics is a process of coating a core material. In this case, probiotic bacteria as the 223 
core material are encapsulated by maltodextrins able to maintain viability and protect probiotic 224 
bacteria from damage due to unfavorable environmental conditions. This can be seen from the 225 
number of colonies after the encapsulation process (1010-1012). The amount still meets the 226 
requirements to be applied to shrimp digestive tracts, which is 106-108 CFU's/ml (Andriani et al. 227 
2017). The number of bacterial colonies will affect the increased activity of enzymes produced by 228 
probiotic bacteria in the digestive tract of shrimps that can improve the digestibility of feed 229 
nutrition. Excellent digestibility will optimize the utilization of feed consumed to increase the 230 
growth of vannamei shrimps.. 231 
The content of probiotic bacteria in powder preparations such as Bacillus coagulans is 232 
capable of producing amylase and lipase enzymes, and Bacillus licheniformis bacteria produce 233 
protease enzymes that can increase protein digestibility from feed so as to increase the growth rate 234 
of white shrimps. The probiotic bacteria can regulate the microbial environment of the intestine and 235 
block the pathogenic microorganisms in the intestine by releasing enzymes (proteases, lipases and 236 
amylases) that aid in the digestion of food; with the help of these enzymes, the nutrients in feed will 237 
be more easily absorbed by the shrimp digestive organs  so that shrimps can grow maximally (Salz 238 
et al., 2019). 239 
 240 
Absolute Length Growth of  Vannamei Shrimp 241 
ANOVA  on  absolute length growth and absolute biomass data of Vannamei shrimps 242 
showed normal and homogeneously distributed data. The results of variance analysis on absolute 243 
length growth and absolute biomass growth showed that the treatment given significantly affected 244 
(p <0.05)   the growth of test shrimps. The DMRT results showed that commercial probiotics gave 245 
different absolut length growth on the treatment  of liquid and powder probiotics preparations. 246 
. 247 
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 248 
Figure 2 Absolute length growth of Vannamei shrimp in the provision of probiotic of commercial, 249 
liquid probiotic and probiotic powder on feed 250 
Note: Average values followed by unequal letters showing significant differences (p <0.05) 251 
 252 
Figure 2 shows the absolute growth obtained in giving a powder probiotic, with a value of 253 
9.68 cm for 56 days, which is significantly different from commercial probiotics and liquid 254 
probiotics respectively of 9.13 cm and 9.58 cm. Furthermore, absolute biomass growth of white 255 
shrimps showed that the powder probiotic treatment resulted in the highest biomass growth, which 256 
was 6.78 g compared to commercial and liquid probiotic treatments of 6.20 g and 6.37 g (Figure 3), 257 
respectively. 258 
 259 
 260 
Figure 3 Absolute biomass growth of Vannamei shrimp on the administration of commercial, 261 
liquid, and powder probiotic on feed. 262 
Note: Average values followed by unequal letters showing significant differences (p <0.05) 263 
 264 
Figure 4 and Figure 5 show the length growth and average biomass of white shrimp during 265 
cultivation. These results indicate that the process of adding to the length and biomass of the shrimp 266 
runs during cultivation. According to Fendjalang et al. (2016), shrimp growth is influenced by 267 
heredity, gender, age, density, parasites, and diseases and the ability to use feed. Weight gain is 268 
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influenced by feed consumption because feed consumption determines the input of nutrients into 269 
the body for growth and metabolism. Length increase and biomass indicate that the application of 270 
probiotics can improve nutrient utilization by shrimp. 271 
 272 
Figure 4 Average length growth of Vannamei with commercial, liquid and powder probiotic 273 
applications on feed during cultivation 274 
 275 
 276 
Figure 5 Average of biomass growth of Vannamei with commercial, liquid and powder probiotic 277 
applications on feed during cultivation 278 
 279 
Length growth and biomass in the treatment provided by this powder-stock probiotic 280 
showed the role of different probiotic compositions in white shrimp growth. The role given is 281 
presumably due to the contribution of enzymes to digestion that cause shrimps to digest feed better, 282 
so that more nutrients are absorbed by the shrimp digestive tract  and the growth will increase.  283 
Enzymes that are thought to play a role in helping the shrimp larvae digestion are proteases and 284 
amylases. According to Widanarni et al. (2012)  Bacillus megaterium bacteria play an effective role 285 
in the digestive process by producing extracellular enzymes such as proteases, carbohydrolases and 286 
lipases that can maintain beneficial bacterial growth in the shrimp tract, thereby increasing growth. 287 
 The Pseudomonas putida consortium contained in probiotic preparations has a mechanism to 288 
produce several exogenous enzymes to digest feed such as amylase, protease, lipase, and cellulose. 289 
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Also, protease enzymes are produced by Bacillus licheniformis, which can increase the digestibility 290 
of feed proteins. The exogenous enzyme will help endogenous enzymes in the host to hydrolyze 291 
feed nutrients. The availability of enzymes produced by probiotics will increase the availability of 292 
nutrients that are readily absorbed from the digestive tract to enter the blood vessels and will be 293 
circulated to all parts of the body and tissues needed for further metabolic processes. According to 294 
Rajikkannu et al. (2015) the provision of Bacillus pumilus probiotic bacteria with proper 295 
concentration and dosage can increase the number of hemoglobin; this is believed to be one 296 
indicator of increasing shrimp ability in supplying nutrients to the body and repair system and 297 
increasing the growth of white shrimp. The higher the nutrient of the digestible feed, the greater 298 
posibility of nutrients being exploited by the shrimp for its growth will be. 299 
 300 
Feed Conversion Ratio 301 
Feed conversion ratio is a description of effectiveness level of feed given to shrimp growth 302 
response obtained.  FCR is an indicator of how far the feed given can be utilized by shrimp to raise 303 
1 kg of shrimp weight.  The conversion rate results of white shrimp feed (Fig. 6) from each 304 
treatment, namely commercial probiotic liquid preparation, probiotic liquid dosage and probiotic 305 
powder dosage were 2.46, 1.83 and 1.93, respectively. 306 
 307 
 308 
Figure 6 Feed convertion ratio of Vannamei with commercial, liquid and powder probiotic 309 
applications on feed during cultivation 310 
 311 
Probiotic treatment of  liquid preparations showed the lowest FCR value compared to other 312 
treatments. The results were not much different from the research of Susilowati et al. (2017) which 313 
resulted in the value of FCR of white shrimp equal to 1.42 by adding probiotic liquid preparation in 314 
pond plot. According to Tahe et al. (2015)  generally, the value of FCR   less than 2 is still declared 315 
good in semi-intensive shrimp farming. Judging from the value of FCR obtained, then pond plots 316 
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with probiotic treatment liquid and powder preparations are able to produce good feed conversion to 317 
support the successful cultivation of white shrimps. 318 
Low feed conversion is thought due to the role of a consortium of different probiotic 319 
bacteria added to pond waters and into feed as well. The added probiotic bacteria will increase the 320 
activity of digestive enzymes significantly in the shrimp body, thereby increasing the nutrient 321 
digestion and resulting low FCR value. According to Valsamma et al. (2014), probiotic treatment 322 
increased the activity of   amylase and trypsin enzymes in shrimp. According to Tahe et al. (2015)   323 
the addition of probiotic bacteria in the diet can improve the growth performance and feed 324 
conversion ratio; this is related to the cellulose and amylase enzymes produced by Bacillus sp. The 325 
use of probiotics in shrimp farming can improve nutrient digestibility, feed efficiency and tolerance 326 
to stress (Cruz et al. 2012). 327 
Optimal in feed digesting and absorbing will result in low feed conversion value to change 328 
the feed into meat in optimal time. Probiotic bacteria that can help in feed absorption and shrimp 329 
growth include the genus Bacillus (Rajikkannu et al. 2015).  In the powder probiotics, there are 330 
several species of the genus Bacillus, among which are Bacillus circulans, B. subtilis, B. coagulan, 331 
B. amyloliquefaciens, B. pumilus, B. licheniformis, and B. megaterium.  Bacillus bacteria will 332 
increase feed absorption and subsequently play a role in increasing the weight of white shrimps and 333 
low feed conversion. Increased intake of feed is caused by the balance of microbes in the digestive 334 
tract of shrimps. 335 
In addition, there are Lactobacillus sp. which are  lactic acid-producing bacteria that serve to 336 
increase the enzyme's effectivity and help digest the food (Buruina et al. 2014). Increased fat 337 
metabolism due to increased enzyme activity, one of which is lipase, will increase the utilization of 338 
fat-rich diet as an energy source so the conversion of protein to meat will be more optimal 339 
(Dhanalakshmi et al. 2015). The activity of bacteria in the digestion will change rapidly when there 340 
are beneficial microbes entering through the feed or water causing changes in the balance of 341 
existing bacteria with bacteria entering in the digestive tract of shrimps, so the process of feed 342 
protein absorption will be more optimal. Based on the data above, the application of liquid and 343 
powder probiotic  preparations with several beneficial bacterial consortiums contained are able to 344 
improve the efficiency of feed which is marked by the low value of feed conversion of white 345 
shrimps produced. 346 
 347 
Water Quality Parameters 348 
Water quality plays an important role in supporting the life and growth of white shrimps.  349 
Observations of several water quality parameters including temperature, dissolved oxygen, salinity, 350 
 13 
 
 
pH, alkalinity and ammonia in all treatments during the study are presented in Table 1. Water 351 
quality has a significant impact on shrimp health. 352 
Table 1 White Shrimp Aquaculture FarmingWater Quality 353 
Parameters 
Probiotic Preparations 
 Liquid 
(Commercial) 
 Liquid Powder Toleranta 
Temperature (ºC) 29.6 - 31.6 29.9 – 32.4 29 - 31.8 20 - 35oC 
DO (mg/L) 6.57 - 8.47 5.87 - 7.47 6 - 7.2 >3 mg/L 
Salinity (ppt) 9.6 - 19.63 13.4 - 19.8 9.87 - 19.7 0-35 < 35 ppt 
Alkalinity (mg/L) 110 - 142 108 - 132 62 - 140 100 mg/L 
Ph 7.7 - 8.4 7.73 - 8.33 6.7 - 8.37 7 - 8.5 
Ammonia  (mg/L) 0.1023 - 0.259 0.001 - 0.191 0.019 - 0.180 0.1 - 0.5 (mg/L) 
aWWF-Indonesia 2014 354 
 355 
Water quality fluctuations in maintenance media can result in low growth rate, syntax, and 356 
frequency of skin change, and harmful bacteria increase. The water quality of maintenance media 357 
during the study remained within a reasonable range for the growth and stability of white shrimp, 358 
but in the probiotic powder treatment, the pH and alkalinity values were less than optimal.  359 
Table 1 shows the temperature values in commercial, liquid, and probiotic powder 360 
treatments, i.e., 29.6-31.6°C; 29.9-32.4oC; and 29-31.8oC. The range is still within the optimal 361 
range for the life of white shrimps. The optimal temperature for white shrimp cultivation ranges 362 
from 28-32oC with tolerance range 20-35oC (WWF-Indonesia 2014). According to Tahe et al. 363 
(2015), the optimal temperature reaches from 27-32°C.  If the temperature is higher than the 364 
tolerance rate, then the metabolism in the body of the shrimp will take place quickly so that the 365 
demand for dissolved oxygen increases. 366 
The measurement results of dissolved oxygen content (DO) in the white shrimp culture 367 
medium during the maintenance of each treatment were 6.57-8.47 mg/L; 5.87-7.47 mg/L; and 6-7.2 368 
mg/L. The dissolved oxygen content in water is a critical factor for shrimp health; with the DO 369 
value obtained then the value is still in the optimal category (minimum tolerance of 3mg/L 370 
according to WWF-Indonesia 2014). According to Tahe et al. (2015) reports that minimum DO for 371 
shrimp health is 3.0 mg/L and DO <2.0 mg/L would cause death to shrimp. 372 
Furthermore, the salinity value obtained during the study of each commercial, liquid and 373 
powder probiotic treatment was 9.6-19.63 ppt; 13.4-19.8 ppt; and 9.87-19.7 ppt. The salinity is in 374 
the optimal conditions for the life of white shrimps; salinity tolerance values are 0-35, <35 ppt 375 
(WWF-Indonesia 2014), 376 
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The values of alkalinity during cultivation of white shrimps from each treatment of 377 
commercial probiotics, liquid and powder probiotics obtained  were 110-142 mg/L, 108-132 mg/L, 378 
and 62-140 mg/L, respectively. According to WWF-Indonesia (2014) the tolerance value of 379 
alkalinity content in a medium of cultivation is 100 mg/L. The treatment of powder probiotics 380 
obtained the lowest alkalinity value of 62 mg/L due to weather factors of fairly high rainfall 381 
intensity.  Rain water is water that has a pH value of about 5; in the presence of rain it will decrease 382 
the pH and total alkalinity in the pond, so that with low alkalinity value, the buffer (water 383 
resistance) to water pH fluctuations is very low, resulting in shocks pH with quite low values. 384 
The measurement of pH value  from each treatment of commercial, liquid and powder 385 
probiotics were 7.7-8.4, 7.73-8.33, and 6.7-8.37, respectively. According to WWF-Indonesia (2014) 386 
the optimum pH value is 7.5-8 with a tolerance of 7-8.5, It is due to the low alkalinity value which 387 
can cause the decrease of pH content in cultivation media. In the cultivation  of white shrimps with 388 
the application of probiotics, the pH range value is very important; the pH value range affects the 389 
osmotic pressure between the maintenance environment and the shrimp body.   If the pH value 390 
range is not optimum then the shrimps will require more energy to do the osmoregulation process 391 
and energy that should be earmarked for growth is then diverted for the process of adapting to 392 
fluctuating pH changes. 393 
Furthermore, the ammonia measurements contained in the white shrimp culture medium 394 
from each treatment were 0.1023-0.259 mg/L; 0.001-0.191 mg/L; and 0.019-0.180 mg/L.  395 
According to WWF-Indonesia (2014) tolerance of ammonia content in a shrimp culture medium 396 
ranges from 0.1 to 0.5 mg/L. This result indicates that water ammonia levels on the maintenance 397 
media can still be tolerated by white shrimps. 398 
  399 
CONCLUSION 400 
The application of probiotic liquid and powder preparations can improve the growth 401 
performance of white shrimps in intensive scale cultivation.  Provision of probiotic preparations in 402 
powder and liquid forms provide a relatively equal growth increase in support of successful shrimp 403 
farming activities.    Powder probiotic preparation is the best probiotics that can increase the growth 404 
of white shrimps, which can produce daily growth rate of 8.18%, absolute growth of 9.68 cm and 405 
absolute biomass of 6.78 g, and feed conversion ratio of 1.93. 406 
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